Characterization of the blood-brain barrier: glycoconjugate receptors of 14 lectins in canine brain, cultured endothelial cells, and blotted membrane proteins.
The avidin-biotinylated peroxidase complex (ABC) method was used to detect binding of 14 lectins in tissue, cultured cells, and nitrocellulose blots. When applied to frozen sections of canine cerebral cortex and pituitary and evaluated by light microscopy, these lectins produced distinct staining patterns as determined by their individual carbohydrate specificities. Major saccharide residues detected in the endothelium of these cerebral tissues include alpha- and beta-galactose, alpha-mannose and/or alpha-glucose, and N-acetylglucosamine. Application to cells cultured from the canine cerebral endothelium gave staining results similar to those of microvessels in tissue. Thus, these characteristics of intact capillaries are retained in cultured cells and define fundamental properties of the blood-brain interface. Visual comparison of these staining patterns to those obtained for electrophoretic blots of solubilized membrane proteins identified multiple glycoprotein receptors and illustrated the vast quantity and variety of surface carbohydrate residues and the complexity of the cerebral endothelial cell glycocalyx. This carbohydrate-rich layer, which extends into the capillary lumen, may be of significant importance to the unique function of the blood-brain barrier.